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TraiCT Heat Reduction in Standby 
♦ 

Signal processing ^paratus, such as the ATC-Sl l color television leceiyer chassis 
produced by Thomson of Indianapolis, Lidiana. typically include signal processing " 
circuitry that may be configured in the form of a module. An example of such a module 
is a module referred to herein as the DM2 that is also produced by Thomson. Such a 
module typically includes various components and may also include a tuner for selecting 
a particular signal or channel from a plurality of signals or channels received by the 
apparatus. A module such as the DM2 may process signals digitally and do so at high 
data rates. One potential result of high-speed signal processing is tfiat temperature rise of 
components used in the DM2 may approach or exceed reliability limits. 

In addition, signal processing apparatus may have various modes of operation. For 
example, a color television receiver may be completely disconnected from a power 
source (power plug disconnected), the receiver may have a "standby" mode of operation 
(connected to a power source and capable of receiving and processing remote control 
commands (such as an "on" command) but not operational for producing audio or video 
output signals), and an "on" or "run" mode of operation (system is fully operational). 
During certain modes of operation, e.g., "standby" mode, certain system components may 
be disabled, e.g., to reduce power consumption and noise. In particular, components such 
as a cooling fan intended to minimize excessive temperature rise of components may be 
disabled. As a result, component heating in a module such as the DM2 may be 
exacerbated during a mode of operation such as "standby" mode. 

A system described herein solves the described problem by reducing or turning off power 
supplied to the tuner, e.g., "main" power supply* during one or more modes of operation ' 
of the system, e.g., a "standby" mode o^operalion, thereby reducing heat generation and 
extending the overall life of the product As a specific example, by disconnecting the 
main power supplies to the tuner, internal self-heating of the tuner and subsequent 
heating of Ihe DM2 module is reduced during the standby mode. 

1 
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An exemplary embodiment of the described system is shown in the Figure/ In the Figure, 
in order to tum X)I^ the main power supplies tq the tuner, a control signal 
(TUN1_CNTL) is provided. Th? state, of this Control signal is determined by the main 
CPU, which has sufficient information from various inputs (e.g., a "power off' signal 
received from a remote control not'shown in Ihe Figure) to know when the module 
should be put into standby. To redyce unnecessary heat generation in the standby mode, 
two FET transistor switches are used to disconnect the +5V and +12V supplies from the 
tuner. The control signal goes high in the standby mode and turns *ON a NPN transistor 
(Q24308), this transistor then causes a PNP transistor (Q24307) to tum 'ON. When the 
PNP transistor turns *ON, it applies the correct gate bias voltage to the FET transistors 
(U24304) for them to tum 'ON and have low resistance. Low cost N-channel FET 
transistors can be used because of the availability of the +33V supply to the tuner. 
Through a resistive divider network (R24339, R24337 and R24335), the appropriate 
drive voltages to the two different FET transistor switches can be set-up. By the use of 
this divider network, the voltage applied to each of the gates is correct for the power 
supply to be switched and not overdrive the gate to source voltage. By the use of these 
two FET transistor switches, 96 % of the tuner power dissipated is removed in the 
standby mode. FET switches are used over bipolar switches in order to minimize the 
amount of power required to tum the tuner 'ON or OFF., 

Another embodiment of the described system involves a device, such as a color television 
receiver or video signal processing apparatus, that includes capability for simultaneously 
processing both first and second video signals and for processing auxiliary information. 
As an example, some video signal processing systems receive and process a first video 
signal to produce a first output signal representing a first, or "main", image and receive 
and process a second video signal to produce a second output signal representing a 
second or auxiliary image. The first and second output signals may be coupled to a 
display device to produce a displayed image including both the main unage and the 
auxiliary image. A specific example of such systems is a picture-in-picture (PIP) or 
picture-outside-picture (POP) television system. Such systems may, for example, include 
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first and second tuners for simultaneously and independently selecting the respective first 
and second video signals that will be processed to produce the respective first and second 
image-iepres^tativ6 ou^ut signals.' Iti sudh systems, e.g., $ color t^evision receiver 
witfi PIP capability, it may also be desirable to provide for receiving and processing 
auxiliary information. For example, in addition to receiving video and audio signals 
associated widi television programming, it may^ also be desirat>le to receive auxiliary ' 
information such as Gems tar data, that can be processed to produce an on-screen-display 
(OSD) such as an electronic program guide (EPG) to simplify and facilitate user 
interaction with the television receiver, Jn such systems, it may be desirable to include 
an additional circuit similar or identical to that described above and shown in the Figure 
to control the second tuner, e.g., PIP-image signal tuner. In addition to providing a 
picture in picture display on the TV screen, in a system such as the ATC-31I produced 
by Thomson, the PIP tuner, when the TV is in standby mode, may be used for Gemstar 
data collection. To receive and process auxiliary information such as Gemstar data, the 
tuner must receive power and be operational so that the channel or signal carrying the 
data can be selected and provided to the signal processing circuitry. To provide the 
capability to receive and process auxiliary information while also solving the above- 
described component heating problem, the system provides for turning a tuner on for a 
particular time period during standby mode, i.e., an interval or portion of the standby 
period, during which the auxiliary information can be collected and processed. For 
example, a control device such as a microprocessor included in the system responds to 
activation of a particular mode of operation such as standby mode by activating a process 
for controlling power to the tuner. The process includes turning the tuner, e.g., the PIP 
tune, on for a particular amount of time to collect data and then turn the PIP tuner off 
(e.g., the duty cycle may be around 30%), The time period or frequency of the power-on 
data-collection intervals may be varied in response to various factors. For example, the 
tuner on-time may be varied in respbnse to component temperature (on for longer periods 
as long as temperature is within acceptable limits). Tuner on-time might also be varied in 
response to the amount of data to be collected or the data rate, i.e., increase on-time if 
more data must be received and processed or if a slower data rate requires more 
processing time, as long as component temperatures are acceptable. 
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